Serine protease inhibitors inhibit superoxide release and adherence in human neutrophils stimulated by granulocyte-macrophage colony-stimulating factor and tumor necrosis factor-alpha.
Stimulation of human neutrophils with granulocyte-macrophage colony-stimulating factor (GM-CSF) or tumor necrosis factor-alpha (TNF) results in increased superoxide (O2-) release and adherence. O2- release and adherence are dependent on activation of extracellular signal-regulated kinase (ERK) and p38 mitogen-activated protein kinase (MAPK). Possible participation of serine proteases in GM-CSF- or TNF-induced activation of human neutrophils was explored with various serine protease inhibitors, including phenylmethylsulfonyl fluoride, L-1-tosylamido-2-phenylethyl-chloromethyl ketone and N-alpha-p-tosyl-L-lysine-chloromethyl ketone. GM-CSF- or TNF-induced O2- release and adherence were inhibited in parallel by pretreatment of neutrophils with these inhibitors. On the other hand, GM-CSF- or TNF-induced phosphorylation of ERK and p38 MAPK was unaffected by these inhibitors at the concentrations effective for the inhibition of O2- release and adherence. These findings suggest that serine proteases are involved in GM-CSF- and TNF-induced O2- release and adherence in human neutrophils and that serine proteases function downstream or independently of the activation of ERK and p38 MAPK.